Diclofenac enhances proinflammatory cytokine-induced aquaporin-4 expression in cultured astrocyte.
Acute encephalopathy is a generic term for acute brain dysfunction occurring after infection. Acute encephalopathy induced by influenza virus results in high mortality, and most cases of influenza-associated encephalopathy (IAE) result in brain edema. Administration of diclofenac sodium (DCF), a non-steroidal anti-inflammatory drug (NSAID), is associated with a significant increased mortality rate of IAE. These previous clinical findings proposed further investigation of DCF administration and brain edema to clarify how DCF aggravates IAE. Aquaporin-4 (AQP4) is the predominant water channel protein in the mammalian brain, and is mainly expressed in astrocytes. AQP4 plays an important role in brain water homeostasis. Therefore, we investigated a possible association between DCF and AQP4 production in astrocytes. We stimulated cultured rat astrocytes with three cytokines, interleukin-1β, tumor necrosis factor α, and interferon γ, and then treated with DCF. DCF enhanced proinflammatory cytokine-induced AQP4 gene and protein expression in astrocytes, whereas DCF alone did not change the AQP4 gene expression. The addition of nuclear factor-kappa B (NF-κB) inhibitor abrogated AQP4 gene and protein expression completely in astrocytes treated with cytokines alone and in those also treated with DCF. In conclusion, this study demonstrated that AQP4 is upregulated in astrocyte by proinflammatory cytokines, and that the addition of DCF further augments AQP4 production. This effect is mediated via NF-κB signaling. The enhancement of AQP4 production by DCF may explain the significantly increased mortality rates in IAE patients treated with DCF.